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base conforming to § 177.1520 of this 
chapter to polymerization with styrene 
until the polystyrene phase of the base 
is not less than 16 percent nor more 
than 30 percent by weight. The base is 
then modified by reaction with 
chloromethyl methyl ether, and by 
subsequent amination with trimethyl-
amine, dimethylamine, diethylene-
triamine, or dimethylethanolamine. 

(b) The ion-exchange membrane is 
manufactured so as to comply with the 
following extraction limitations when 
subjected to the described procedure: 
Separate square-foot samples of mem-
brane weighing approximately 14 grams 
each are cut into small pieces and 
refluxed for 4 hours in 150 cubic centi-
meters of the following solvents: Dis-
tilled water, 5 percent acetic acid, and 
50 percent alcohol. Extraction from 
each sample will not exceed 0.4 percent 
by weight of sample. 

(c) The ion-exchange membrane will 
be used in the production of grapefruit 
juice to adjust the ratio of citric acid 
to total solids of the grapefruit juice 
produced.

§ 173.21 Perfluorinated ion exchange 
membranes. 

Substances identified in paragraph 
(a) of this section may be safely used as 
ion exchange membranes intended for 
use in the treatment of bulk quantities 
of liquid food under the following pre-
scribed conditions: 

(a) Identity. The membrane is a co-
polymer of ethanesulfonyl fluoride, 2-
[1-[difluoro-[(trifluoro-
ethenyl)oxy]methyl]-1,2,2,2-tetrafluoro-
ethoxy]-1,1,2,2,-tetrafluoro-, with tetra-
fluoroethylene that has been subse-
quently treated to hydrolyze the 
sulfonyl fluoride group to the sulfonic 
acid. The Chemical Abstracts Service 
name of this polymer is ethanesulfonic 
acid, 2-[1-[difluoro-[(trifluoro-
ethenyl)oxy]methyl]-1,2,2,2-tetrafluoro-
ethoxy]-1,1,2,2,-tetrafluoro-, polymer 
with tetrafluoroethane (CAS Reg. No. 
31175–20–9). 

(b) Optional adjuvant substances. The 
basic polymer identified in paragraph 
(a) of this section may contain optional 
adjuvant substances required in the 
production of such basic polymer. 
These optional adjuvant substances 

may include substances used in accord-
ance with § 174.5 of this chapter. 

(c) Conditions of use. (1) 
Perfluorinated ion exchange mem-
branes described in paragraph (a) of 
this section may be used in contact 
with all types of liquid foods at tem-
peratures not exceeding 70° (158 °F). 

(2) Maximum thickness of the copoly-
mer membrane is 0.007 inch (0.017 centi-
meter). 

(3) Perfluorinated ion exchange mem-
branes shall be maintained in a sani-
tary manner in accordance with cur-
rent good manufacturing practice so as 
to prevent microbial adulteration of 
food. 

(4) To assure their safe use, 
perfluorinated ionomer membranes 
shall be thoroughly cleaned prior to 
their first use in accordance with cur-
rent good manufacturing practice. 
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§ 173.25 Ion-exchange resins. 
Ion-exchange resins may be safely 

used in the treatment of food under the 
following prescribed conditions: 

(a) The ion-exchange resins are pre-
pared in appropriate physical form, and 
consist of one or more of the following: 

(1) Sulfonated copolymer of styrene 
and divinylbenzene. 

(2) Sulfonated anthracite coal meet-
ing the requirements of ASTM method 
D388–38, Class I, Group 2, ‘‘Standard 
Specifications for Classification of Coal 
by Rank,’’ which is incorporated by 
reference. Copies are available from 
University Microfilms International, 
300 N. Zeeb Rd., Ann Arbor, MI 48106, or 
available for inspection at the Office of 
the Federal Register, 800 North Capitol 
Street, NW., suite 700, Washington, DC 
20408. 

(3) Sulfite-modified cross-linked phe-
nol-formaldehyde, with modification 
resulting in sulfonic acid groups on 
side chains. 

(4) Methacrylic acid-divinylbenzene 
copolymer. 

(5) Cross-linked polystyrene, first 
chloromethylated then aminated with 
trimethylamine, dimethylamine, di-
ethylenetriamine, or dimethylethanol-
amine. 

(6) Diethylenetriamine, triethylene-
tetramine, or tetraethylenepentamine 
cross-linked with epichlorohydrin. 
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